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1. Indication of International Application 
PCT/JP02/11534 

2 . Applicant 

Title JAPAN SCIENCE AND TECHNOLOGY CORPORATION 

Address Kawaguchi Center Building, 1-8, Honcho 4-chome, 

Kawaguchi-shi , Saitama 332-0012 Japan 
Nationality Japan 
Address Japan 

3 . Agent 

Name Naoto AKAO (8469) Patent Attorney- 

Address Room 402, Leo-Tatsuoka, 8-1, Yushima 4-Chome, 

Bunkyo-ku, Tokyo 113-0034 Japan 

4. Object of the Amendment 
Specification and Claims 

5 . Content of the Amendment 

(1) (i) On line 18 to the last line of page 3 of Specification, 
amend ''The compound according to the present invention having 

for its object to solve the aforementioned problems n 

represents an integer within the range of 1 to 10)" to "The 
compound according to the present invention having for its 
object to solve the aforementioned problems is composed of 



> 



1, 4 -di -substituted diacetylene polymer that is soluble in an 
organic solvent, composed of a repeating unit represented by 
the general formula =CR-CsC-CR'= (wherein R and R' represent 
identical or different monovalent organic substituents) , and 
have an average degree of polymerization of 4 to 200 and a ratio 
(Mw/Mn) of weight average molecular weight (Mw) to number 
average molecular weight corresponding to said average degree 
of polymerization (Mn) of 1.1 to 5.0; wherein, 
the organic substituents (R and R') are selected from any of 
the groups indicated below: 

(CH2) mOCONHCHaCOOCnHan+i (wherein m represents an integer 
within the range of 3 to 6, and n represents an integer within 
the range of 1 to 10)". 

(ii) On lines 1 to 7 of page 4 of Specification, amend ''is 
composed of 1 , 4-di-substituted diacetylene polymer that is 
soluble in an organic solvent, composed of a repeating unit 
represented by the general formula =CR-C=C-CR*= (wherein R and 
R' represent identical or different monovalent organic 
substituents) , and have an average degree of polymerization of 
4 to 200 and a ratio (Mw/Mn) of weight average molecular weight 
(Mw) to number average molecular weight corresponding to said 
average degree of polymerization (Mn) of 1.1 to 5.0. 

The substituents R and R» are preferably the monovalent 
organic groups indicated below: 

(CH2) niOCONHCH2COOCnH2n+i (wherein m represents an integer 
within the range of 3 to 6, and n represents an integer within 
the range of 1 to 10) , 

(CH2) mCONHCH2COOCnH2n+i (wherein m represents an integer 
within the range of 3 to 6, and n represents an integer within 
the range of 1 to 10) , 

(CH2) mOS02C6H4CH3 (wherein m represents an integer within 
the range of 3 to 6) , and 

(CH2) mOCONHCH2CONHCnH2n+i (wherein m represents an integer 
within the range of 3 to 6, and n represents an integer within 
the range of 1 to 10) to "is composed of 1 , 4-di-substituted 



diacetylene polymer that is soluble in an organic solvent, 
composed of a repeating unit represented by the general formula 
=CR-C=C-CR'= (wherein R and R' represent identical or different 
monovalent organic substituents) , and have an average degree 
of polymerization of 4 to 200 and a ratio (Mw/Mn) of weight 
average molecular weight (Mw) to number average molecular 
weight corresponding to said average degree of polymerization 
(Mn) of 1.1 to 5.0; wherein, 

the substituents R and R' are selected from any of the monovalent 
organic groups indicated below: 

(CH2) mOCONHCH2COOCnH2n+i (wherein m represents an integer 
within the range of 3 to 6, and n represents an integer within 
the range of 1 to 10) , 

(CH2) mCONHCH2COOCnH2n+i (wherein m represents an integer 
within the range of 3 to 6, and n represents an integer within 
the range of 1 to 10) , 

(CH2) mOS02C6H4CH3 (wherein m represents an integer within 
the range of 3 to 6) , and 

(CH2) mOCONHCH2CONHCnH2n+i (wherein m represents an integer 
within the range of 3 to 6, and n represents an integer within 
the range of 1 to 10) . 

(iii) On line 6 from the bottom of page 5 of Specification, 
amend '^according to claim 1" to ''as claimed in claim 1" . 

(2) (i) Amend claim 1 to 

"A 1 , 4-di-substituted diacetylene polymer that is soluble in 
an organic solvent, composed of a repeating unit represented 
by the general formula =CR-CsC-CR* = (wherein R and R' represent 
identical or different monovalent organic substituents) , and 
has an average degree of polymerization of 4 to 2 00 and a ratio 
(Mw/Mn) of weight average molecular weight (Mw) to number 
average molecular weight corresponding to said average degree 
of polymerization (Mn) of 1.1 to 5.0; wherein, 

the organic substituents R and R' are selected from: 
(CH2) mOCONHCH2COOCnH2n+i (wherein m represents an integer 



within the range of 3 to 6, and n represents an integer within 
the range of 1 to 10) , 

(CH2)niCONHCH2COOCnH2n+i (wherein m represents an integer 
within the range of 3 to 6, and n represents an integer within 
the range of 1 to 10) , 

(CH2) mOS02C6H4CH3 (wherein m represents an integer within 
the range of 3 to 6) , and 

(CH2) mOCONHCH2CONHCnH2n+i (wherein m represents an integer 
within the range of 3 to 6, and n represents an integer within 
the range of 1 to 10)". 

(ii) Delete claim 2. 

(iii) Amend ''according to claim 1" in claim 3 to ''as claimed 
in claim 1" . 

(iv) Amend "according to claim 4" in claim 4 to "as claimed in 
claim 4" . 

(v) Amend "according to claim 1" in claim 5 to "as claimed in 
claim 1" . 

(vi) Amend "according to claim 5" in claim 6 to "as claimed in 
claim 5" . 

(vii) Amend "according to claim 1" in claim 7 to "as claimed 
in claim 1" . 

(viii) Amend "according to claim 1" in claim 8 to "as claimed 
in claim 7" . 

(ix) Amend "according to claim 1" in claim 9 to "as claimed in 
claim 1" . 

(x) Amend "according to claims 7 and 9" in claim 10 to "as claimed 
in claims 7 and 9" . 



(xi) Amend ^'according to claims 5 and 1" in claim 5 to ''as claimed 
in claims 5 and 1" . 

(xii) Amend ''according to claim 7, 9" in claim 12 to "as claimed 
in claims 7 and 9", and amend "according to claims 10 and 11" 
in claim 12 to "as claimed in claims 10 and 11" . 

6 . List of Documents attached 

(1) Pages 3, 4, 4/1 and 5 

(2) Scope of claims, pages 15, 15/1 and 16 



covers a continuous, wide distribution from several ten 
thousands to several million. 

Moreover, at a conversion rate of 42% or higher, the 
product consists primarily of only polymers having high 
molecular weights ranging from several hundred thousands to 
several million. 

On the basis of such experimental results, the selective 
and efficient preparation of diacetylene polymers in which 
molecular weight and molecular weight distribution are 
controlled has been judged to be extremely difficult during the 
course of the polymerization reaction with respect to 
polydiacetylenes . 

On the other hand, in the aspect of practical use, 
materials made from polydiacetylenes have been evaluated as 
being conjugated polymers having extremely large third order 
non- linear optical susceptibility as well as other superior 
characteristics • 

However, since polydiacetylenes happen to cause light 
scattering due to the phase separation in a matrix material 
based on the rigidity of the main chains, improvement of their 
processability has been desired. 

In consideration of the circumstances surrounding 
polydiacetylenes as described above, the object of the present 
invention is to provide 1 , 4-di-substituted diacetylene 
polymers by controlling the average degree of polymerization 
and molecular weight distribution within predetermined ranges, 
a production process that allows this control, useful 
compositions based on the 1, 4-di-substituted diacetylene 
polymers, and constitutions of a member that uses said 
compositions . 

DISCLOSURE OF THE INVENTION 

The compound according to the present invention having 
for its object to solve the aforementioned problems is composed 
of 1, 4-di-substituted diacetylene polymer that is soluble in 
an organic solvent, composed of a repeating unit represented 



by the general formula =CR-CsC-CR* = (wherein R and R' represent 
identical or different monovalent organic substituents) , and 
have an average degree of polymerization of 4 to 2 00 and a ratio 
(Mw/Mn) of weight average molecular weight (Mw) to number 
average molecular weight corresponding to said average degree 
of polymerization (Mn) of 1.1 to 5.0; wherein, 
the organic substituents R and R' are selected from any of the 
monovalent organic groups indicated below: 

(CH2) mOCONHCH2COOCnH2n+i (wherein m represents an integer 
within the range of 3 to 6, and n represents an integer within 
the range of 1 to 10) , 

(CH2) mCONHCH2COOCnH2n+i (wherein m represents an integer 
within the range of 3 to 6, and n represents an integer within 
the range of 1 to 10) , 

(CH2) mOS02C6H4CH3 (wherein m represents an integer within 
the range of 3 to 6) , and 

(CH2) mOCONHCH2CONHCnH2n+i (wherein m represents an integer 
within the range of 3 to 6, and n represents an integer within 
the range of 1 to 10) . 

The aforementioned 1 , 4-di-substituted diacetylene 
polymers according to the present invention (referred to as the 
"present polymer") can be produced by: 

(1) irradiating a solution of soluble 1 , 4-di-substituted 
diacetylene polymer with laser light having a wavelength within 
the range of 250 to 1,200 nm, and preferably 550 to 900 nm, to 
cause a phot odegradat ion reaction of said polymer, 

or 

(2) heating a solution of soluble 1, 4-di-substituted 
diacetylene polymer to a temperature of 100 to 300®C to cause 
thermal degradation of said polymer. 

Namely, polymers can be produced having an average degree 
of polymerization within the range of 4 to 200, and in which 
the ratio (Mw/Mn) of weight average molecular weight (Mw) to 
number average molecular weight (Mn) can be controlled to within 
the range of 1.1 to 5.0 based on photodegradation or thermal 
degradation of 1 , 4-di-substituted diacetylene polymer as 



described in the aforementioned methods of (1) or (2) , 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows the relationship between polymer conversion 
rate and molecular weight distribution during the course of 
solid phase polymerization of polydiacetylene . 

Fig. 2 shows the relationship between GPC retention time 
and molecular weight prepared using mono -dispersed polystyrene 
standard samples . 

Fig. 3 shows changes in the GPC (gel permeation 
chromatography) curves of a diacetylene polymer versus the 
irradiation time of laser light (wherein the excitation 
wavelength is 775 nm, the intensity is 40 mW and the detecting 
wavelength is 350 nm) . 

Fig. 4 shows the molecular weight distribution of 
polydiacetylene prior to degradation. 

Fig. 5 shows the molecular weight distribution of a 
reaction product resulting from irradiation with laser light 
(wherein the wavelength is 775 nm, the intensity is 300 mW, and 
the irradiation time is 1 minute) . 

Fig. 6 shows the molecular weight distribution of a 
reaction product resulting from irradiation with laser light 
(wherein the wavelength is 775 nm, the intensity is 300 mW, and 
the irradiation time is 10 minutes) . 

Fig. 7 shows the molecular weight distribution of a 
reaction product resulting from irradiation with laser light 
(wherein the wavelength is 800 nm, the intensity is 15 mW, and 
the irradiation time is 60 minutes) . 

Fig. 8 shows the molecular weight distribution of a 
reaction product resulting from irradiation with laser light 
(wherein the wavelength is 900 nm, the intensity is 15 mW, and 
the irradiation time is 60 minutes) . 

Fig. 9 shows the molecular weight distribution of a 
reaction product resulting from irradiation with laser light 
(wherein the wavelength is 387.5 nm, the intensity is 90 mW, 
and the irradiation time is 60 minutes) . 



Fig. 10 shows the molecular weight distribution of a 
reaction product following heat treatment for 30 minutes at 
150°C. 

Fig. 11 shows the molecular weight distribution of a 
reaction product following heat treatment for 60 minutes at 
150°C. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Specific mode for carrying out the production according 
to the aforementioned (1) and (2) are as shown below. 

(1) Providing of 1 , 4 -di-substituted diacetylene monomer: 
Crystals of monomers of 1, 4-di-substituted diacetylene are 
provided in which the organic substituent groups bonded to 
positions 1 and 4 are monovalent organic groups so as to enable 
preparation of the polymer described in claim 1. 

(2) Production of 1 , 4 -di -substituted diacetylene polymers: 
The crystals of 1 , 4-di-substituted diacetylenes described in 

(1) are either irradiated at room temperature with 3 0 to 50 Mrad 
of gamma rays from cobalt 60 as the radiation source, or the 
aforementioned monomer crystals are held at a temperature 5 to 
10 degrees lower than the melting point, to form a 1,4-di- 
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